chest pain and chest distress but there is objective evidence for myocardial ischemia) significantly increased. 3 Relevant data show that 4 the incidence of painless myocardial infarction in diabetic patients is the same as that of non-diabetic patients. In the electrocardiographic exercise test with the same ST-T wave changes, the incidence of angina pectoris in diabetic patients was three times lower than that in nondiabetic patients, but the incidence of myocardial perfusion abnormalities in diabetic patients was the same as non-diabetic patients with coronary heart disease. 5 Intestinal microbiota has attracted much attention in recent years. Bifidobacteria, Lactobacillus, Enterococcus, Bacteroides, and Enterobacteria are the most common bacteria in the intestine. Bifidobacteria and Lactobacillus are probiotics, which have the effect of reducing intestinal pH and inhibiting the growth of pathogenic bacteria. 6, 7 Bacteroides have an important role in maintaining the stability of the intestinal flora. Enterobacteria and Enterococcus are the most common pathogens in the intestine that threaten human health. When various causes lead to the decrease of probiotics and the increase of pathogenic bacteria, intestinal microecological environment will be destroyed and will lead to intestinal dysbacteriosis. 8, 9 Intestinal flora and intestinal microecology are closely related to digestion, absorption, movement, secretion, regulation, and reflex of the enteric nervous system. If the composition of the intestinal microflora changes, it will not only induce a variety of gastrointestinal diseases but also induce chronic diseases such as obesity, cardiovascular disease, diabetes, and coronary heart disease. 10 In this study, we investigated the distribution of intestinal microflora and the level of inflammatory factors in elderly patients with myocardial ischemia complicated with type 2 diabetes mellitus and explored the relationship between them and myocardial ischemia complicated with type 2 diabetes mellitus, in order to further understand the pathogenesis of the disease. 
Objects and methods

Research objects
Research methods
General information and biochemical indicators collection
The gender, age, duration of diabetes, systolic blood pressure (SBP), and diastolic blood pressure (DBP) were recorded, and body mass index (BMI) was calculated. After 10-12 h of fasting, the venous blood was extracted in the early morning to detect fasting blood glucose (FBG), 1-h postprandial blood glucose (1hPG), 2-h postprandial blood glucose (2hPG), 3-h postprandial blood glucose (3hPG), and hemoglobin A1c (HbA1c), total cholesterol (TC), triglyceride (TG), high-density lipoprotein cholesterol (HDL-C), and low-density lipoprotein cholesterol (LDL-C). The FBG, 1-h PG, 2-h PG, and 3-h PG were determined by 75 g oral glucose tolerance test (OGTT). HbA1c was determined by high-performance liquid chromatography.
Intestinal flora detection
A sterilized cotton swab was used to take about 8 to 10 g of fresh feces for the first time on the day to make a uniform suspension. Enterobacteria, Bacteroides, and Bifidobacteria were inoculated with the injection method; Enterococcus and Lactobacillus were inoculated into their own special culture medium. 11 The anaerobic bacteria culture medium was incubated in a glove-type anaerobic chamber for 48 h, and aerobic bacteria were placed in a conventional constant-temperature incubator for 24 h. Culture media for Enterobacteria, Bacteroides, Bifidobacteria, Enterococcus, and Lactobacillus were purchased from Merck (Darmstadt, Germany). Culture media with 30-300 colonies were selected for counting. The average of the same dilution was taken, and the specific formula for colony-forming units (CFU) = the average number of colonies × dilution × 50. All culture and anaerobic bacteria routine biochemical results were compared with international standard strains as quality control. The identification of flora species was performed according to the morphology of the bacteria, the characteristics of colonies, and the characteristics of colony Gram stain. The KOH method was used to distinguish between gram-negative and gramnegative colonies. 12 Inflammatory factor detection About 3 mL venous blood in the morning was taken, centrifuged at 2000 r/min for 10 min, and the separated serum was placed in a refrigerator at −80°C. Enzyme-linked immunosorbent assay (ELISA) was used to detect tumor necrosis factor alpha (TNF-α), interleukin 6 (IL-6), interleukin 1 beta (IL-1β), interleukin 10 (IL-10), and interleukin 12 (IL-2). The kit was purchased from Shanghai Kanglang Biotechnology Co., Ltd. and was performed according to the operating instructions. The C-reactive protein (CRP) was measured using an automatic biochemical analyzer.
Statistical analysis
SPSS 21.0 software was used for statistical analysis. Measured data were expressed as x s ± , differences among groups were compared with one-way analysis of variance, and least significant difference (LSD) t test was used for the comparison between two groups. Logistic regression was used to analyze the risk factors of myocardial ischemia complicated with type 2 diabetes mellitus. The P value <0.05 indicates that the difference was statistically significant.
Results
Comparison of general data and biochemical indicators of each group
FBG, 1hPG, 2hPG, 3hPG, and HbA1c were higher in the complicated group and diabetic group than in the control group (P < 0.05 or P < 0.01). The duration of diabetes, FBG, 3hPG, and HbA1c in complicated group were higher than those in the diabetic group. The 2hPG in complicated group was lower than that in the diabetic group (P < 0.05), as shown in Table 1 .
Comparison of intestinal flora in each group
Compared with control group, the number of Enterobacteria in the diabetic group and complicated group was increased, while the numbers of Bacteroides, Bifidobacteria, and Lactobacillus were decreased (P < 0.05 or P < 0.01). Compared with the diabetic group, the number of Enterobacteria in complicated group was increased, while the numbers of Bacteroides, Bifidobacteria, and Lactobacillus were decreased (P < 0.05 or P < 0.01). There was no significant difference in the number of Enterococcus between the groups (P > 0.05), as shown in Table 2 .
Comparison of levels of inflammatory factors in each group
Compared with control group, the levels of TNF-α, IL-6, IL-1β, and CRP decreased in the diabetic group and complicated group, and the lowest in the complicated group. Conversely, the levels of IL-10 and IL-2 increased in the diabetic group and complicated group, and the highest in the complicated group (P < 0.05 or P < 0.01), as shown in Table 3 .
Multivariate logistic regression analysis of risk factors for myocardial ischemia complicated with type 2 diabetes mellitus
Myocardial ischemia complicated with type 2 diabetes mellitus was used as a dependent variable, and multiple logistic regression analysis was performed with age, the duration of diabetes, blood glucose, blood lipids, HbA1c, intestinal flora, and inflammatory factors as independent variables. The results showed that the duration of diabetes, HbA1c, Enterobacteria, TNF-α, IL-6, and IL-10 were risk factors for myocardial ischemia complicated with type 2 diabetes mellitus (P < 0.05 or P < 0.01), as shown in Table 4 .
Discussion
Intestinal flora affected the body's metabolic balance; for example, changes in bacterial structure will lead to intestinal barrier dysfunction of intestinal epithelial cells and impairment of epithelial cell function, which will affect the overall metabolism. 13 In this study, the number of intestinal flora in diabetic patients was different from the normal population. Compared with the diabetic group, the number of Enterobacteria in complicated group was increased, while the numbers of Bacteroides, Bifidobacteria, and Lactobacillus were decreased, indicating that there was more serious intestinal flora imbalance in patients with myocardial ischemia and type 2 diabetes mellitus. Enterobacteria is the main source of endotoxin and can secrete NH3 and H2S. 14 After inhibition of Enterobacteria, the secreted endotoxins are reduced, which is beneficial to the improvement of symptoms of myocardial ischemia complicated with type 2 diabetes mellitus. 14 This study also found that Enterobacteria was BMI: body mass index; SBP: systolic blood pressure; DBP: diastolic blood pressure; FBG: fasting blood glucose; 1hPG: 1-h postprandial blood glucose; 2hPG: 2-h postprandial blood glucose; 3hPG: 3-h postprandial blood glucose; HbA1c: hemoglobin A1c; TC: total cholesterol; TG: triglyceride; LDL-C: low-density lipoprotein cholesterol; HDL-C: high-density lipoprotein cholesterol. Compared with control group, *P < 0.05; # P < 0.01; compared with diabetic group, △ P < 0.05. Compared with control group, *P < 0.05, # P < 0.01; compared with diabetic group, △ P < 0.05, ☆ P < 0.01. TNF-α: tumor necrosis factor alpha; IL-10: interleukin 10; IL-6: interleukin 6; IL-2: interleukin 2; IL-1β: interleukin 1 beta; CRP: C-reactive protein.
Table 3. Comparison of levels of inflammatory factors in each group
Compared with control group, *P < 0.05, # P < 0.01; compared with diabetic group, △ P < 0.05, ☆ P < 0.01.
a risk factor for myocardial ischemia complicated with type 2 diabetes mellitus, which meant that Enterobacteria may play a role in the occurrence and development of myocardial ischemia complicated with type 2 diabetes mellitus. In this study, the duration of diabetes, FBG, 3hPG, and HbA1c in complicated group were higher than those in the diabetic group, but the 2hPG was lower than that in the diabetic group (P < 0.05), suggesting that the blood glucose level in patients with myocardial ischemia complicated with type 2 diabetes mellitus was greater. Logistic regression analysis showed that HbA1c and the duration of diabetes were risk factors for myocardial ischemia complicated with type 2 diabetes mellitus (P < 0.05).
TNF-α and IL-6 affect the release of gastrointestinal hormones such as motilin and gastrin at the molecular level. IL-10 is associated with the development of diabetes, cardiovascular disease, and other diseases. 15 This study found that compared with control group, the levels of TNF-α, IL-6, IL-1β, and CRP decreased in the diabetic group and complicated group, and the lowest in the complicated group. Conversely, the levels of IL-10 and IL-2 increased in the diabetic group and complicated group, and the highest in the complicated group. Further multivariate logistic regression analysis revealed that TNF-α, IL-6, and IL-10 were the influencing factors of myocardial ischemia complicated with type 2 diabetes mellitus (P < 0.05 or P < 0.01). Therefore, it can be speculated that intestinal flora and inflammatory factors play a role in the occurrence and development of myocardial ischemia complicated with type 2 diabetes mellitus, but the specific mechanisms and causality should be further verified by animal experiments.
In summary, Enterobacteria, TNF-α, IL-6, and IL-10 may play an important role in the development of myocardial ischemia in type 2 diabetes mellitus.
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